Nutzungsbedingungen
Introduction
A growing number of papers examine whether stock markets in emerging markets behave in line with the efficient-market hypothesis (EMH). Some of these studies reject the hypothesis that the stock markets in question are weak-form efficient 1 . For instance, Wheeler et al. (2002) fail to find support for weak-form efficiency in the case of the Warsaw Stock
Exchange. Similarly, Grieb and Reyes (1999) reject the hypothesis of market efficiency for all stock-market indexes and most individual stocks in Brazil and Mexico. In addition, Karemera et al. (1999) find that stock-return series in Brazil, Chile, and Mexico in general are not weakform efficient; equally Mookerjee and Yu (1999) , Groenewold et al. (2003) and Lima and Tabak (2004) document that the stock markets in China are not weak-form efficient, and Abeysekera (2001) and Abraham (2002) reject the hypothesis of weak-form efficiency for stock markets in Sri Lanka, Kuwait, Saudi Arabia and Bahrain.
Other studies, however, provide evidence that stock markets in some emerging market economies are efficient. Dockery and Vergari (1997) 
document that the Budapest Stock
Exchange is efficient in the weak form. In addition, studies by Karemera et al. (1999) and Buguk and Brorsen (2003) support the null hypothesis of weak-form market efficiency for the stock market in Turkey. For Africa, Dickinson and Muragu (1994), and Olowe (1999) find that the Nairobi and Nigerian stock exchanges are efficient in the weak form. Seddighi and Nian (2004) document that the Shanghai Stock Exchange is weak-form efficient for the period from Jan. 4, 2000 to Dec. 31, 2000 . Fawson et al. (1996 , Alam et al. (1999) , and Chang and Ting (2000) support the hypothesis that the Taiwanese stock market is efficient in the weak form. Similarly, the null hypothesis of market efficiency cannot be rejected for the Hong Kong stock market (Karemera et al., 1999; Alam et al., 1999; Cheung and Coutts, 1 According to the weak form of the EMH a market is efficient if current prices fully reflect all information contained in past prices (Fama, 1970) . It implies that past prices cannot be used as a predictive tool for future stock price movements and hence it is not possible for a trader to make abnormal returns by only using the past history of prices. ; and Lima and Tabak, 2004) . In addition, it is documented that stock markets in the ASEAN region (Indonesia, Malaysia, Thailand and Singapore) behave in line with the weak form of the EMH (Barnes, 1986; Karemera et al., 1999; Alam et al., 1999) . With respect to the Southern part of Asia, Sharma and Kennedy (1977) and Alam et al. (1999) provide evidence supporting the hypothesis of market efficiency for the Bombay (India) and Dhaka (Bangladesh) Stock Exchange. Thus, results regarding market efficiency are mixed and country-dependent.
While studies on stock markets in emerging markets are widely available, so far not any study has focused on Vietnam. This is unfortunate, since the Vietnamese stock market, although still characterized by low capitalisation and thin trading, is rapidly developing. The
Vietnamese stock market also is an interesting case since Vietnam is one of the world's few remaining communist countries and insight into the functioning of a typically capitalist This paper aims to have a closer look at the stock market in Vietnam. We describe, in detail, the organisation of the Vietnamese stock market and its development. We focus on whether the Vietnamese stock market is weak-form efficient. The reason behind this is that if the evidence would fail to support the weak-form of market efficiency, it is not necessary to examine the EMH for the more demanding degrees of the semi-strong and strong form (Wong and Kwong, 1984) . As such testing for weak-form efficiency is a logical first step in investigating market efficiency in a certain stock market. To test for market efficiency we apply autocorrelation tests, runs tests and variance-ratio tests. The data used for these tests consists of observed weekly returns of the market index and five individual stocks listed on the market. A special feature of the analysis is that we correct the data for thin (infrequent) trading, which is a prominent characteristic of the Vietnamese stock market.
The remainder of this paper is organised as follows. Section 2 provides an overall description of the organisation and operation of the Vietnamese stock market. Section 3 summarizes the performance of the market over the period from July 28, 2000 to December 31, 2005. Section 4 describes the data we have used 2 . Section 5 explains the tests that we use for examining the weak form of market efficiency. Section 6 presents the results. Section 7 concludes.
Organisation and operation of the stock market
The Companies that want to be listed are required to submit certain documents to the SSC, including financial statements approved by accepted auditing organisation, the firm's charter and a prospectus containing information similar to that required by regulatory bodies in developed countries. Within 45 days from the date of receiving a full and complete set of application documents, the SSC will decide about granting the listing license to the firm.
3 Own-account trading is defined as buying and selling activities of securities for the securities companies' own account.
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Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 transactions are executed through a fully-computerised trading system, the Automatic OrderMatching and Put-Through Trading System. The system performs the order-matching process according to price-then-time priority, without human intervention. After securities brokerage companies electronically send buy or sell orders from their offices to the STC's mainframe computer, the system automatically executes an order-queuing process and arranges the orders according to a price-then-time priority. This procedure means that orders are first grouped by price, with the best price (highest price for buying and lowest price for selling) taking precedence. Then, within each price group, orders are arranged according to time. The trading price of a given stock is determined at a specified time (currently at 9h20 am and 10h30 am daily) and at the price that generates the greatest trading volumes of the stock. In case of having two or more price levels that create the same trading volumes, the price closest to the previous trading session's closing price is chosen as the trading price.
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Put-through trading is a method for securities trading at the STC that allows brokers to deal directly with each other, either on behalf of their clients or for themselves. The dealing price is negotiated between the two brokers and hence the executed price may not be the same as that of securities traded in the market on that day. Following the conclusion of negotiations and trading, dealers are required to send details of the negotiation results to the STC's mainframe for recording purposes. However, the proportion of capital contributed by foreign partners in a joint venture is maximized at 49 percent of the firms' chartered capital.
3.
The performance of the Vietnamese stock market
The Table 2 Table 3 reveal that the market capitalisation-to- Figure 2 .
Data description
The data used in this study consist of weekly price series of the market index (VN-INDEX) and the five oldest stocks listed at the STC, to wit REE, SAM, HAP, TMS and LAF 6 . We also have applied the same methodology to daily data, but since the results were similar we have not presented them here to save space. VN-INDEX is a composite index calculated from prices of all common stocks traded at the STC. Specifically, it is a market-capitalisation- 
where p t and p t-1 are the stock prices at time t and t-1.
The weekly returns are calculated as the natural logarithm of the index and the stock prices from Wednesday's closing price minus the natural logarithm of the previous 6 The full firm names corresponding to the abbreviated firm names are given in Table 2 . Table 4 .
Methodology
According to Fama (1970) market efficiency implies that successive price changes of a stock are independently and identically distributed. Thus, past price movements or trends of a stock or a stock market cannot be used to predict their future movement. We use several tests to examine market efficiency in the weak form, which form focuses on the information conveyed by past prices. We first use parametric autocorrelation tests to examine whether the consecutive stocks returns are independent. However, the results of the Jarque-Bera test (presented in Table 4 ), indicate that stock returns are not normally distributed. Therefore we also use a non-parametric test to investigate market efficiency. More specifically, we use the runs test. Furthermore the variance-ratio test, proposed by Lo and MacKinlay (1988) , is conducted to examine whether uncorrelated increments exist in the series, under the assumption of homoscedastic and heteroscedastic random walks.
Autocorrelation tests
The first approach to detect whether stock returns show a random walk summarized here is the autocorrelation test. Autocorrelation measures the relationship between the current stock return and its value in the previous period. It is calculated as: is the serial correlation coefficient of stock returns of lag k; N is the number of observations; r t is the stock return over period t; r t+k is the stock return over period t+k; r is the sample mean of stock returns; and k is the lag of the period.
The autocorrelation test aims to determine whether the serial-correlation coefficients are significantly different from zero. Statistically, the hypothesis of weak-form efficiency should be rejected if stock returns (price changes) are serially correlated ( k is significantly different from zero).
To test the joint hypothesis that all autocorrelations are simultaneously equal to zero, the Ljung-Box portmanteau statistic (Q) is used. The Ljung-Box Q-statistics are given by:
where j is the j th autocorrelation and N is the number of observations. Under the null hypothesis of zero autocorrelation at the first k autocorrelations ( 1 = 2 = 3 = . . . = k = 0), the Q-statistic is distributed as chi-squared with degrees of freedom equal to the number of autocorrelations (k).
Runs test
The runs test is a non-parametric test that is designed to examine whether or not an observed sequence is random. The test is based on the premise that if a series of data is random, the observed number of runs in the series should be close to the expected number of the runs. A run can be defined as a sequence of consecutive price changes with the same sign. Therefore, price changes of stocks can be categorized into three kinds of runs: an upward run (prices go where R is the actual number of runs, m is the expected number of runs, and 0.5 is the continuity adjustment (Wallis and Roberts, 1956) in which the sign of the continuity adjustment is negative (-0.5) if R m, and positive otherwise. Since there is evidence of dependence among share returns when R is too small or too large, the test is a two-tailed one.
Variance -ratio test
The variance-ratio test, proposed by Lo and MacKinlay (1988) , is demonstrated to be more reliable and at least as powerful as the unit-root test (Lo and MacKinlay, 1988 ; Liu and He, 1991). The test is based on the assumption that the variance of increments in the random-walk series is linear in the sample interval. Specifically, if a series follows a random-walk process, the variance of its q-differences would be q times the variance of its first differences.
Var(p t -p t-q ) = qVar(p t -p t-1 ) where q is any positive integer. The variance ratio, VR(q), is then determined as follows: 
where ) (q is the asymptotic variance of the variance ratio under the assumption of homoscedasticity, and ) ( * q is the asymptotic variance of the variance ratio under the assumption of heteroscedasticity: 
Estimating the true returns: correcting for thin trading
As mentioned above, the Vietnamese stock market is characterized by thin and infrequent trading. Many studies have pointed out that thin or infrequent trading can cause a serious bias regarding the results on market efficiency (see Cohen et al., 1978; Lo and MacKinlay, 1990a; Stoll and Whaley, 1990; Miller et al., 1994) . The problem is that the absence of a price change between two moments may be interpreted as being caused by the absence of a price reaction to new information and consequently as a sign that the market is inefficient, whereas it may simply be caused by the absence of any trade due to trading taking place infrequently. To deal with the problem of thin trading, the methodology proposed by Miller et al. (1994) is employed in this study. To remove the effect of thin trading the model basically suggests that a moving-average model which reflects the number of non-trading days should be estimated, after which returns are adjusted accordingly. However, due to difficulties in determining non-trading days, Miller et al. (1994) show that it is equivalent to achieve the non-trading adjustment by estimating an AR(1) model. Specifically, the model can be stated in the following equation: It is important to note here that the above model assumes the non-trading adjustment to be constant over time. The assumption may be correct for developed markets, but it is not likely to be the case for emerging markets (Antoniou et al., 1997) . Therefore, in this study the equation is recursively estimated on a yearly basis.
All tests are conducted with both observed and corrected data. The results of these tests are discussed in the following section. The results of the autocorrelation tests for the corrected returns indicate that the random-walk hypothesis is still rejected for the market index and all selected individual stocks, except REE.
Runs test
To investigate weak-form efficiency of the Vietnamese stock market, the non-parametric runs test is also used in this study. The runs test is considered more appropriate than the parametric autocorrelation test since the observed series do not follow a normal distribution. Results of Table 7 . The results indicate that the null hypothesis of independence among stock returns is rejected for the market index and all selected individual stocks, except HAP. However, when corrected returns are used, the results of the runs test reveal that the null hypothesis cannot be rejected for HAP, but it is to be rejected for REE and LAF. For the remaining series the rejection of the null hypothesis is unchanged, but the extent is less pronounced as compared with the results for the observed weekly data.
Variance -ratio tests
This study employs variance-ratio tests for both null hypotheses, namely the homoscedasticand heteroscedastic-increments random walk. In addition, the variance ratio is calculated for intervals (q) of 2, 4, 8, 16 and 32 observations. The results of the variance-ratio tests are reported in Tables 8 and 9 .
The estimation results again confirm that the null hypothesis of random-walk behaviour under the assumption of homoscedasticity is strongly rejected for all series for all values of q. Indeed, all Z-statistics are greater than the conventional critical value (1.96 for the five percent level). In addition, the heteroscedasticity-consistent variance-ratio test provides consistent evidence that the null hypothesis of random-walk behaviour cannot be accepted for any of the observed weekly-return series. Specifically, a comparison the Z * -statistic to the conventional critical value reveals that the random-walk hypothesis is rejected at q = 2, 4, 8, and 16 for TMS and REE, and at q = 2, 4, and 8 for VN-INDEX and LAF. In the case of HAP the evidence against the null hypothesis under the assumption of heteroscedasticity is weak because only two rejections (q=2 and q=4) are reported. 
Conclusions
This paper provides a detailed description of the stock market in Vietnam and also examines whether the Vietnamese stock market is weak-form efficient. The weak form of market efficiency for the market index and five selected individual stocks is tested by using weekly return data for the period from July 28, 2000 to December 31,
2004
. We apply three tests: the autocorrelation test, the runs test and the varianceratio test. To deal with the problem of thin or infrequent trading, which could seriously bias the results, the observed returns are corrected by using the methodology proposed by Miller et al. (1994) . The results obtained from the autocorrelation tests indicate that the null hypothesis of random-walk behaviour is conclusively rejected for the market index and four out of five selected individual stocks, even in the case that the returns are corrected for thin trading. In addition, the runs test provides evidence to reject the random-walk hypothesis for observed weekly returns of the market index and all selected individual stocks (except for HAP). However, when corrected returns are used, the results given by the runs tests fail to reject the randomwalk hypothesis for REE and LAF. The results of Lo and MacKinley's variance-ratio In summary the predominant outcome of this study is that the Vietnamese stock market is inefficient in the weak form, even in case corrections are made for the thin trading that characterizes the market. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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